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(54) METHOD FOR FORMING METAL PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a light-transmitting electromagnetic-wave shielding 
material at a low cost at a high productivity by a simple and convenient method by forming a 
pattern on a substantially transparent substrate from a conductive ink having a specified 
surface resistance at a specified film thickness. 

SOLUTION: After a pattern is formed on a transparent substrate from a conductive ink having a 
surface resistance of 1.0 X 103 i2/(square) or lower at a film thickness of 15 |im, a negative 
photoresist layer with a thickness larger than that of the pattern is formed. Then, the pattern 
comprising the conductive ink is masked from the back side of the substrate having the 
photoresist layer and all the front side is exposed to light. After all the parts of the photoresist 
layer other than parts having the pattern formed thereon are cured, only the photoresist on the 
pattern comprising the conductive ink is developed and removed. Then, a metal pattern is 
formed by electrolytic plating on only the pattern comprising the conductive ink by using the 
cured resist as a plating- resistant resist. 
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(54) METHOD FOR FORMING METAL PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a light-transmitting electromagnetic-wave shielding material at 
a low cost at a high productivity by a simple and convenient method by forming a pattern on a 
substantially transparent substrate from a conductive ink having a specified surface resistance at a 
specified film thickness. 

SOLUTION: After a pattern is formed on a transparent substrate from a conductive ink having a 
surface resistance of 1.0x103 Q/(square) or lower at a film thickness of 15 urn, a negative photoresist 
layer with a thickness larger than that of the pattern is formed. Then, the pattern comprising the 
conductive ink is masked from the back side of the substrate having the photoresist layer and all the 
front side is exposed to light. After all the parts of the photoresist layer other than parts having the 
pattern formed thereon are cured, only the photoresist on the pattern comprising the conductive ink is 
developed and removed. Then, a metal pattern is formed by electrolytic plating on only the pattern 
comprising the conductive ink by using the cured resist as a plating- resistant resist. 
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* * NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The conductive ink which has the surface electrical resistance below 1.0xl03ohms / ** by 15 
micrometers of thickness is substantially used on a transparent base. After making a pattern form, the 
photoresist layer of NEGATAIPU is prepared in the condition of consisting of thickness of this pattern size, 
on this transparence base. Then, from the background of a transparence base in which this layer was 
prepared, use as a mask the pattern which consists of this conductive ink, and it is exposed completely. After 
stiffening the photoresist section in which the pattern which consists of this conductive ink is not prepared, 
only the photoresist on the pattern section which consists of this conductive ink is developed and removed. 
Then, the metal pattern formation approach of making a metal pattern forming only on the pattern which 
uses this hardening resist as a plating-proof resist, and consists of this conductive ink with electrolysis 
plating. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention produces the electromagnetic wave shielding member of 
the light transmission mold in the electronic ingredient field, the building-materials field, etc. upwards, and 
relates to the effective metal pattern formation approach. 
[0002] 

[Description of the Prior Art] Recently, the application to transparence electromagnetic wave shielding film 
production for front filters of a plasma display panel is proposed as application of a detailed metal pattern 
processing technique. Hereafter, the conventional technique is explained to an example for this 
electromagnetic wave shielding film. 

[0003] Towards implementation of a thin shape and a big-screen TV, various kinds of flat display panels are 
developed, and especially the plasma display panel (henceforth, PDP) attracts attention also in it. The reason 
is that big screen-ization difficult in a thin shape and TFT liquid crystal difficult in CRT of the current 
mainstream can attain easily in PDP. On the other hand, since PDP uses plasma discharge, there are many 
amounts of electromagnetic waves emitted from a screen as compared with CRT or TFT, and it is difficult 
for it to satisfy VCCI regulation. In order to shield the electromagnetic wave emitted from a screen, forming 
a conductive layer is mentioned to a front filter. On the other hand, since the front face of a PDP screen is 
equipped with the filter for electromagnetic wave shielding, it must excel also in transparency. Although the 
approach of using the transparent conductive film is proposed as that result, by this approach, transparency 
and image quality bring a result to which shielding nature is inferior in surface electrical resistance since it is 
high compared with a metal, although excelled. On the other hand, since resistance is low, shielding nature 
is excellent in the conductive fiber mesh method which performed electroless deposition to polyester fiber, 
but since a manufacture process top is difficult for about 40 micrometers being a limitation and moreover 
the diameter phi of fiber making the Rhine pitch coarse, there is a fault that the numerical aperture which is 
a mesh is low and transparency is inferior. 

[0004] A resist film is stuck on the film copper foil which stuck copper foil on polyester film with adhesives 
as an approach of solving the trouble of these numerical apertures and electromagnetic wave shielding 
coexistence, and the electromagnetic shielding material which the Rhine width was [ electromagnetic 
shielding material ] narrow, made a copper mesh with between [ large ] the Rhine pitches form, and carried 
out thermocompression bonding of it to the transparence substrate through hot glue on this base material 
according to the photolithography process of exposure, development, copper chemical etching, and resist 
exfoliation is proposed. 

[0005] Since this approach uses micro processing by the photolithography method, it is a viewpoint of a 
numerical aperture and electromagnetic wave shielding coexistence, and is an approach which was excellent 
compared with the conventional method. However, even if it makes it this approach, the trouble of the cost 
quantity of a total raw material and the cost quantity by the badness of productive efficiency is held. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is aimed at producing cheaply the copper mesh 
electromagnetic shielding material which is compatible in the above-mentioned numerical aperture and 
electromagnetic wave shielding and by which micro processing was carried out by the simple approach 
which was excellent in productivity. 
[0007] 

[Means for Solving the Problem] The conductive ink which has the surface electrical resistance below 
1.0xl03ohms / ** by 15 micrometers of thickness is substantially used for the technical problem of this 
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invention on a transparent base. After making a pattern form, the photoresist layer of NEGATAIPU is 
prepared in the condition of consisting of thickness of this pattern size, on this transparence base. Then, 
from the background of a transparence base in which this layer was prepared, use as a mask the pattern 
which consists of this conductive ink, and it is exposed completely. After stiffening the photoresist section 
in which the pattern which consists of this conductive ink is not prepared, only the photoresist on the pattern 
section which consists of this conductive ink is developed and removed. Then, it is attained by the metal 
pattern formation approach of making a metal pattern forming with electrolysis plating only on the pattern 
which uses this hardening resist as a plating-proof resist, and consists of this conductive ink. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In this invention, the 
semantics of "being transparence substantially" means substantially that the light of the spectral sensitivity 
wavelength of this resist can be penetrated on the occasion of rear- face exposure. [ of the word transparent 
"base" ] As an example of a base transparent on this real target, if the above-mentioned definitions, such as a 
glass substrate, PET and PEN, a polycarbonate, acrylic resin, polyimide, PP and PE, vinyl chloride resin, 
cellulose ester, and a butyral resin film (or plate), are filled, even if use of various films or a substrate is 
possible and it is colored, it does not interfere. Moreover, on these bases, surface treatment, such as an under 
coat, corona treatment, and glow processing, may be performed if needed for the purpose of raising 
adhesion with conductive ink and a photoresist. Moreover, a rebound ace court layer etc. may be prepared in 
the rear face of this base for the purpose of damage resistance if needed. 

[0009] On a transparent base, if the transparence electromagnetic wave shielding film for PDP is made into 
an example and explained as a metal plating pattern ****** application, as mentioned above, a high 
numerical aperture and conductivity are substantially [ this invention ] required. For that purpose, mesh line 
width is narrow and the mesh pattern of high conductivity with the large Rhine pitch width is needed, for 
example, Hitachi Chemical - technical - report No. 3 2(1 999-1) P21-24 state and require the relation 
between the Rhine width (micrometer) of a copper mesh and the Rhine pitch width (micrometer), a 
numerical aperture (%), and shielding nature (dB) in the electromagnetic wave shielding film production 
approach by the above-mentioned copper foil etching method, as the result — Rhine width [ of 20 
micrometers ], and Rhine pitch 250micrometer, and a conductor ~ it is supposed with the copper mesh 
specification of 12 micrometers of copper film thickness that the high performance of 50dB of shielding 
nature and 72% of light permeability will be obtained in a l-1000MHz field. This result is the value which 
can acquire the VCCI class B. And this reason originates in copper volume resistivity of conductivity being 
very as high as about 6.2x1 0-6ohmcm. 

[0010] After conductive ink was used for this invention and it made the pattern form on a transparent base 
substantially, On this transparence base, the photoresist layer of NEGATAIPU is prepared in the condition 
of consisting of thickness of this pattern size. Then, from the background of a transparence base in which 
this layer was prepared, use as a mask the pattern which consists of this conductive ink, and it is exposed 
completely. After stiffening the photoresist section in which the pattern which consists of this conductive 
ink is not prepared, only the photoresist on the pattern section which consists of this conductive ink is 
developed and removed. Then, it is the approach of making a metal pattern forming with electrolysis plating 
only on the pattern which consists of this conductive ink. So, it is that the technical point for producing a 
metal mesh technique transparence electromagnetic wave shielding member forms a mesh pattern for the 
conductive ink which has the surface electrical resistance in which electrolytic plating is possible in the 
condition that the Rhine width is narrow, with the method of this invention. Because, when this conductive 
ink pattern and photoresist which have the mask function which is one of the functions of a conductive ink 
pattern have touched according to the approach of this invention Even if it faces the complete exposure from 
a rear face, and subsequent development, in order to perform electrolytic plating that the high definition and 
good resist profile nature of a hardening resist is expectable, and based on the plating-proof resist It is 
because formation of the metal plating pattern which has good definition and profile nature on this 
conductive ink pattern is expected. 

[001 1] this invention person investigated first how much the surface electrical resistance in which 
electrolytic plating is possible was using various well-known conductive ink. As the result, when the surface 
electrical resistance of a conductive ink layer was below 1.0xl03ohms / **, it checked that various metal 
plating was possible with electrolysis plating. On the other hand, it depends for the value of surface 
electrical resistance on the thickness of conductive ink. 

[0012] FOTORISO by giving photosensitivity to print processes, such as gravure and screen-stencil, or 
conductive ink as the mesh pattern formation approach of conductive ink — although there is law etc., as an 
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approach in which high production is cheaply possible, the mesh pattern formation method by print 
processes is desirable. When especially a base is a PURASU ** tic film, especially the thing made to form a 
conductive mesh pattern from a viewpoint of mass-production nature using a gravure method is desirable. 
However, when for example, the Rhine width tends to form 20-30 micrometers and a narrow high resolving 
chart by print processes like a mesh method transparence electromagnetic wave shielding member 
especially, in order to obtain predetermined surface electrical resistance, when ink thickness is thick, a high 
resolving chart with the narrow Rhine width is hard to be obtained. For that purpose [ especially ], 1-10 
micrometers has the desirable desiccation thickness of an ink layer 15 micrometers or less. Stress works that 
it is less than [ this ] between a conductive ink layer and a plated-metal layer, and adhesion with a base may 
be spoiled. However, when using the metal pattern formation method of this invention for a system with the 
Rhine width large like for example, a printed circuit circuit pattern, naturally it is not necessary to be 1 5 
micrometers or less. 

[0013] On the other hand, as mentioned above, the surface electrical resistance of a conductive ink layer is 
dependent on the thickness of this ink layer. For example, probably, it will be required for volume resistivity 
to use the conductive ink of 10-2ohmcm order, when it is going to obtain the surface electrical resistance 
(omega/**) of 102ohms / ** order by thickness 10 micrometers or less. 

[0014] On the other hand, generally the particle compound-die metal powder which plated the front face of 
non-metal powder, such as particle metal powders, such as silver, nickel, copper, tin, and stainless steel, or 
conductive carbon black, and graphite, or aluminum powder with silver etc. is used as a conductive 
ingredient, and in these conductive ingredients, conductive ink is offered, after organic and an inorganic 
binder have distributed. For example, these many are offered from Atchison. Among these, the conductive 
ink using a metal powder has the fault that raw-material cost is high, although 10-3ohmcm order and 
conductivity suit the purpose of volume resistivity of this invention highly. On the other hand, in the case of 
the conductive ink using conductive carbon black, graphite, etc., raw-material cost is cheap, dispersibility is 
good, but generally volume resistivity has a fault with low 100 - 10-lohmcm order and conductivity. 
[0015] Also in carbon system conductivity ink however, recently JP,7-33883,A, JP,7-53813,A, JP,7- 
41609,A, JP,1-101373,A, JP,62-88261,A, JP,62-88260,A, JP,64-56777,A, JP,54-36343,A, JP,62-199663,A, 
JP,63-125580,A, By using the conductive ink which distributed the multicomputer system of conductive 
carbon black and graphite in the binder as stated to JP, 1-1 84901, A, JP,2-284968,A, JP,5-65366,A, a number 
specification, etc. The high conductivity of 10-2ohmcm order is acquired for volume resistivity. 
[0016] the metal-powder conductivity ink from a viewpoint of the optical electric shielding nature of the 
conductive ink pattern for consecutive resist pattern formation — be — carbon system conductivity ink — be - 
- although it comes out enough fundamentally, it is desirable to use conductive carbon black and the 
multicomputer system conductivity ink ingredient of graphite from a viewpoint of raw-material cost. It is 
thought that the high conductivity of carbon compound-die conductivity ink is discovered by improving the 
relation between monotonous particles of graphite by combining the carbon which generally has the three- 
dimensional structure in the graphite of a monotonous particle. 

[0017] As an example of the conductive carbon used for the compound-die conductivity ink of conductive 
carbon black and graphite, although use of conventionally well-known conductive carbon, such as acetylene 
black, KETCHIEN black, and fur nest black, is possible, a conductive viewpoint to especially KETCHIEN 
black is desirable. Of course, it cannot be overemphasized that use of the composite particle which covered 
the front face of a carbon black particle with the metal is also possible. It is related with graphite. Moreover, 
in flaky graphite, an earthy graphite, expanded graphite, a special processing graphite, and ** Although 
various kinds of graphite is marketed in the form of glow corks, flake-ized powder, etc. from Japanese 
graphite KK., SEC KK., Hitachi Powdered Metals KK., China- Vietnam graphite KK., etc. and all are 
usable, especially use of flaky graphite, a flake-ized graphite, expanded graphite, etc. is desirable. 
[0018] As a binder blended with the conductive ink constituent which has the metal or nonmetal particle 
conductivity ingredient used in this invention, various kinds of well-known organic binders and inorganic 
binders are used conventionally. 

[0019] As said organic binder, any of thermoplasticity, thermosetting, and electromagnetic radiation 
hardenability are sufficient. For example, although vinyl system resin (vinyl chloride system resin, acrylic 
ester (meta) system resin, vinylidene system resin, vinyl acetate system resin, etc.), polyester system resin, 
urethane system resin, acrylonitrile system resin, phenol resin, epoxy system resin, a polycarbonate, 
melamine system resin, olefin system resin, halogenation polyolefine, acetal system resin, polyimide, 
polysulfone, polyphenylene oxide, cellulose system resin, silicone system resin, fluororesin, etc. are 
mentioned, it is not limited to these. Moreover, these resin may be used with the emulsion gestalt distributed 
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underwater. Furthermore, during these presentations, a heat-curing agent, a photo-curing agent, etc. may be 
added. 

[0020] As an example of said inorganic binder, although a silica, the tin oxide, an aluminum oxide, a 
zirconium dioxide, glass frits (lead borosilicate glass, bismuth glass, etc.), and use of a conventionally well- 
known thing are possible, it is not limited to these. These inorganic system binders are used when aiming at 
preparing the good conductive ink layer of adhesion on the case where it aims at building the coat of the 
glassiness excellent in scratch-proof nature with a high degree of hardness by calcinating this ink, or a glass 
substrate generally, after carrying out pattern formation of the conductive ink. 

[0021] Although the indifferent water or an organic solvent is used for a conductive ink constituent, case 
[ like an electromagnetic radiation hardenability conductivity ink constituent ], solvent[ non-]-izing is also 
possible in this invention, by using reactant oligomer liquefied as a binder etc., as known conventionally. 
[0022] As this organic solvent, a well-known solvent is conventionally usable according to the purpose. For 
example, hydrocarbons, chlorinated hydrocarbons (toluene, xylene, etc.), ether alcohol (MECHIKURO, 
ECHIKURO, chlorobenzene, etc.) (ethoxy ethanol, methyl cellosolve, etc.), ester (acetic ester etc.), 
alcohols, and ketones (ethanol, isopropyl alcohol, etc.) (although acid amides (dimethylformamide etc.), 
such as a cyclohexanone and a methyl ethyl ketone, are mentioned, not limited to these.) 
[0023] The blending ratio of coal of the graphite and the conductive carbon in the case of using said carbon 
system conductivity ink has the range of 1 :9-9:l, and also the desirable range of 4:6-8:2 at a weight ratio. If 
the rate of this carbon increases more than said range, the inclination for resistance to become high will 
arise, and the inclination for the relation between graphite particles to worsen even if it decreases, and for 
resistance to become high similarly arises. 

[0024] As the graphite in the case of using said carbon system conductivity ink, and the blending ratio of 
coal of the total quantity of carbon, and a binder, the total quantity/binder of this electric conduction agent 
have the desirable range of 80 / 20 - 20/80, further 30 / 70 - 70/30 at a weight ratio. When there are few 
amounts of this electric conduction agent than this range, desired conductivity is hard for being obtained, 
and film reinforcement becomes weak in many [ too ]. Moreover, the rate of a compounding ratio in the case 
of using metal system conductivity ink is also the same. 

[0025] Moreover, although there is especially no limitation in things by the approach of carrying out coating 
about the blending ratio of coal of said solvent, when printing by the gravure method of the mass- 
production-method sense and carrying out pattern formation for example, it is desirable to blend so that ink 
viscosity may be set to 10 - lOOcp. Moreover, in the case of a screen-stencil method, 10-1000p are desirable. 

[0026] In the conductive ink constituent used in this invention, a leveling agent, a plasticizer, a dispersant, a 
sedimentation inhibitor, lubricant, a mat agent, etc. may be added if needed other than the above. Moreover, 
the conductive ink constituent of this invention is manufactured by making homogeneity distribute said 
component by the usual dispersers, such as a ball mill, a sand mill, a bead mill, 2 rolls, and a paint shaker. 
[0027] In this invention, after carrying out pattern formation by the approach mentioned above using 
conductive ink, if needed, conventionally, a heat cure may be carried out with far infrared rays etc. so that it 
may be well-known, and the conductivity of a conductive ink pattern may be raised further. 
[0028] In electromagnetic wave shielding member production, a photosensitive photo-curing type resist is 
prepared in the condition of consisting of thickness of a pattern size, by the approach mentioned above using 
this conductive ink on the transparence substrate which formed the mesh pattern and carried out pattern 
formation after that. 

[0029] Although well-known various photopolymers are conventionally usable as a photosensitive photo- 
curing type resist, as for the photo-curing mold photopolymer used for this invention, it is desirable that it is 
a thick- film resist, the thing which should be been high sensitivity, that there is plating-proof resist nature, 
and to use a photopolymerization type photopolymer, since it is cheap as much as possible. As what satisfies 
especially these requirements, the photopolymer of the photopolymerization type used for a printed-circuit 
board stated to "photopolymer technology" (Nikkan Kogyo Shimbun publication, 1988/12/30 first edition) 
P364-380 and P401-423 is desirable. Although such a photopolymer is the form of a photosensitive dry film, 
or is the form of a liquefied resist and is marketed from each company as alkaline- water development types, 
such as a solvent development type or sodium carbonate, it is desirable to use alkaline-water development 
type a dry film resist or a liquefied resist on the occasion of use of this invention. Furthermore, especially 
the thing used as a resist for plating is desirable. 

[0030] On this substrate that has this conductive ink pattern, in the condition of consisting of thickness of 
this conductive ink size, in using a dry film resist, when using a liquefied resist by the laminating method as 
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an approach of preparing a photopolymer photo-curing type [ this ] again, it can prepare with well-known 
various coating methods conventionally. In the case of the latter, it is the high production sense, and it is 
good. [ of especially the concavo-convex flattery nature to a conductive ink pattern ] Moreover, in the case 
of the former, it is the features that it is producible simple, and a vacuum laminator should just be used when 
concavo-convex flattery nature poses a problem. 

[0031] About the thickness of a photosensitive resist, it changes with objects using the metal pattern 
formation method of this invention. For example, although the thickness of plating copper is good at about 
1-15 micrometers when carrying out coppering to electromagnetic wave shielding, as for the thickness of a 
resist layer, the resist thickness of the thickness of the metal plating for which it is thickness + Needed of 
conductive ink is needed in that case. Moreover, since about 40-micrometer copper film thickness may be 
needed in the case of the circuit pattern of a printed-circuit board, resist thickness becomes thick in that case. 

[0032] In these photoresists, various additives, such as an ultraviolet ray absorbent, color material for color 
tone adjustment, and a heat ray cut agent, may be added if needed. It is effective when using this invention 
as an electromagnetic wave shielding member for PDP especially. 

[0033] Since the spectral sensitivity of this photoresist is usually in a near-ultraviolet field in the process 
which uses as a mask the this conductivity ink pattern from the background of the transparence base in 
which it prepares in a front face in the condition of preparing a conductive ink pattern on a transparent base 
substantially, and consisting a photo-curing type photoresist layer of thickness of this pattern size on it, and 
the after that and this layer is prepared, and carries out front exposure, a conventionally well-known 
ultraviolet-rays aligner can be used, moreover - if there is generally 3.0 more than optical density, although 
it will come out enough about the mask engine performance of a conductive ink pattern — metal system 
conductivity ink — be — the nonmetal conductivity ink of a carbon system - be — if thickness is 1 
micrometers or more, conditions will fully be fulfilled. The effectiveness is remarkable when using carbon 
system conductivity ink especially. Moreover, in the case of this invention, as mentioned above, since a 
mask and a resist are in the condition of being stuck completely without a clearance, they are advantageous 
also in the viewpoint of definition. 

[0034] Although an organic solvent or the alkaline water is sufficient as mentioned above about removal of 
the resist which is not hardened on this conductive ink pattern section, it is desirable to develop negatives 
with alkaline water, such as sodium carbonate, from a viewpoint of an environment and cost, and to remove 
especially, the resist which is not hardened [ this ]. 

[0035] By making into a plating resist the resist which carried out photo-curing, on the conductive ink 
pattern section, the method of performing metal plating, such as a multilayer of copper, nickel, silver, gold, 
solder, or copper/nickel or a multicomputer system, can use the well-known approach from the former, and 
various compendiums are about these with electrolysis plating. (For example, "Surface treatment Technical 
Conspectus" engineering-data pin center,large, the 1987/12/21 first edition, P28 1-422) For which metal is 
prepared by electrolytic plating, it is this better ** for plating to be easy to use [ for what ] this invention, 
when [ alias a twist ] using this invention as an electromagnetic wave shielding member for example, 
although it becomes, and for conductivity to be excellent, to be able to plate also to a thick film further, and 
to use copper for the reasons of low cost etc. If an example of electrolytic plating is given and explained, 
this base will be immersed during the bath which uses a copper sulfate, a sulfuric acid, etc. as a principal 
component, and plating will be performed by energizing by the current density of 1-20A / dm2 at 10-40 
degrees C. 

[0036] In this invention, the pattern profile is very good also in the metal pattern of a thick film by carrying 
out metal plating only on a conductive ink pattern based on the plating-proof resist formed by the 
photolithography method. 

[0037] When using the metal pattern formation approach of this invention as an electromagnetic wave 
shielding member, you may use it as it is and may use it, preparing a protective coat. Moreover, it may stick 
through the transparence substrate (or film) and adhesives which have other functions, such as heat ray cut 
stratum functionale, if needed. In that case, adhesion is controlled by the surface treatment of the bright film 
of this member etc. if needed, and it is good also as an imprint exfoliation sensitized material. 
[0038] Since the mesh pattern of this invention can be used in the condition of being embedded by resist 
material, it can demonstrate the engine performance excellent in transparency or clear nature. 
[0039] 

[Example] the following and this invention — an example — a basis — although ****** explanation is given, 
this invention is not limited to this. 
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[0040] The example 1 polyester-resin (Toyobo K product [ made from K. ], trade name : Byron 300) 10.0 
weight section was dissolved in the solvent which consists of the toluene 80 weight section, subsequently 
the GURAFITO (Chuetsu Graphite Works Make, trade name:CPB-30) 8.0 weight section and the 
KETCHIEN black EC(LION make) 3.0 weight section were added, and it mixed further. The paint shaker 
distributed the obtained mixture for 10 hours using 2mmphi zirconia beads, and the conductive ink 
constituent was obtained. This ink constituent was suitably diluted with toluene, and the mesh pattern of 
Rhine width [ of 20 micrometers ] and Rhine pitch 250micrometer and 2.5 micrometers of ink dry film 
thickness was printed with gravure on the polyester film with a thickness of 100 micrometers which 
performed glow processing for the purpose of adhesion amelioration. Then, the heat cure was carried out for 
10 minutes with far-infrared equipment. The surface electrical resistance of the volume resistivity in the 
solid section of the obtained conductive ink was 3.5xl02ohm/** in 2.0x1 0-2ohmcm. Moreover, optical 
density was 4.5 or more. Next, on this mesh pattern, the photosensitive dry-film-resist film for plating-proof 
resists (about 1 5 micrometers of resist thickness) of the alkali development (sodium carbonate water) type 
marketed as a photosensitive dry film for printed-circuit board production was laminated with sufficient 
adhesion with the vacuum laminator, after removing a covering film. Next, from the rear face of said 
polyester film, the conductive ink mesh pattern was used as the mask, ultraviolet rays were irradiated on the 
whole surface, and after carrying out photo-curing only of the sensitization layer without this mesh pattern, 
the predetermined sodium carbonate water developer removed the sensitization layer on a mesh pattern. 
Next, according to the predetermined approach (25 degrees C, 5 A/cm2), coppering of 12 micrometers of 
thickness was performed only on the conductivity ink mesh pattern which is resist opening using the 
processing liquid for electrolytic copper plating (copper-sulfate 75 g/1, sulfuric-acid 190 g/1, 50 ppm of 
chlorine ions, Meltex covering cream PCM5 ml/1). Next, the field where coppering of this film was carried 
out was pasted up with the transparence (8 micrometers of thickness) acrylic substrate through every resist 
which carried out photo-curing, and acrylic adhesives. The shielding nature of the obtained transparence 
electromagnetic wave shielding member covered the range of l-l,000MHz frequency, and attained 50dB 
and 71% of light permeability. 
[0041] 

[Effect of the Invention] A transparence electromagnetic wave shielding member highly efficient as a front 
filter for PDP is producible with sufficient productivity simple by the approach of this invention so that 
clearly from the above-mentioned explanation. Furthermore, this invention **** electromagnetic wave 
shielding member is effective also in the application to a windowpane etc. because of electromagnetic- 
wave-disorder prevention of a building. Furthermore, although this invention mainly explained production 
of an electromagnetic wave shielding member to the example, not only the object for electromagnetic wave 
shielding member production but the expansion of the metal pattern formation approach of this invention to 
various kinds of metal circuit pattern formation etc. is attained. 

[Translation done.] 
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